consumption and general usage of water. The highest levels were detected in the norte 
27
Nitrates are the main pollutant of underground water in rural areas, especially in those 28 areas dedicated to intensive cattle raising. High levels of nitrates in the water (greater than 29 10 mg/L) have been known to cause methemoglobinemia known as blue baby illness.
30
Although nitrates levels that affect small children usually do not affect older children and 31 adults, they are indicative of bacterial contamination and pesticides presence.
32
Nitrates in drinking water, at levels which range from 100 to 200 mg/L affects the 33 population's health in general, because once consumed, they can be transformed into 34 salpenter that, under proper circumstances, it can combine with amines to form 35 nitrosamines, compounds which are carcinogenic.
36
There is no a simple way to eliminate nitrates from water since it can not be evaporated with 37 boiling; in fact, boiling water more than 10 minutes can increase their concentration and, if 38 the water is boiled in aluminum recipients, the nitrate can become saltpeter (National consumption from artesian wells in the mentioned locations, and risk of contracting 42 methemoglobinemia for children of practically the whole basin. 
2
Most of sampled wells maintained ammonium levels below the 0.5 mg/L indicated in the
3
Mexican Official Standard (NOM-127-SSA1-1994) and European Standards for Human
4
Consumption Water (1998).
5
Within the Mexican, nor the World Health Organization or The European Union Standards 6 there are no limits in reference to phosphorus levels in water for human consumption 7 because phosphates are necessary micro nutrients for the operation of the human body and 8 under normal concentrations found in water they pose no risk to health. In The Ecological
9
Criteria of Water Quality (DOF, December 13 1989) for the protection of wild life is set at a 10 maximum of 0.0059 mg/L of phosphates for fresh water, values that were surpassed in all
11
sites and in all three sampling seasons (there were detected up to 3.36 mg/L).
12
However, these values do not pose threat for human health, since the minimum 13 recommendation in the human diet is of 800 mg/day and a normal diet provides between 14 1000 and 2000 mg/day; it has been noted that a higher consumption can cause renal 15 illnesses and osteoporosis (http://www.lenntech.com/Periodic-chart-elements/P-en.htm;
16
consulted on 29/04/08).
17
In the case of Cl, concentrations were below 15 mg/L that OMS recommends as good for human consumption. However, in accordance with Mexican Standard for Wildlife 1 towns and season of year, Table 2 
12
In the dry season, the median was of 1.55 NTU which is very below the limit of permissible 13 turbidity. However in the wells located in the village Carlos Green (Z-6) and Cañales (Z-9)
14
were found to have extremely high values, 27.8 and 14.6 NTU, respectively.
15
In rainy season, turbidity was greater, with an average value of 11.78 NTU. The median was set in 5.55, both values surpassed the permissible limit; in this season only water of wells Zona Verde 3 (Z-5), Poblado C-16 (Z-6), Villa Tecolutilla (Z-8) and C-29 (Z-9) had the levels 18 of turbidity as required by the established norms.
19
During the norte season turbidity even increased, detecting values of up to 60.6 and 52 NTU
20
in Gutiérrez Gómez (Z-5) and Poblado C-25 (Z-5), respectively. In this case only wells in
The Average and median values for turbidity, considering all the wells and depths, was 1 13.99 and 6.44 NTU, respectively, both above the rates found in the established norms. The 2 high turbidity values found are of great concern, since consumption of very muddy waters 3 constitutes a risk factor for human health, since the mud can protect to pathogen organisms 4 of disinfectants effects, besides stimulate bacterial growth and increase chlorine demand.
5
Due to the absorption capacity of some particles, they can have present harmful organic 6 compounds which should not be present in water designated for human consumption (Safe
7
Drinking Water, 1980).
8
There were not found reference values for OD in the consulted standards and references,
9
because concentrations up to saturation point in water have no effect on human health.
However, in Poblado C-10 (Z-6) and Villa Aldama (Z-7) in the dry and rainy seasons there 
16
In general pH was between 6.5 and 8, within limit allowed by Mexican Official Standard
17
NOM-127-SSA1-1994, for Water for Human Consumption ( Units. CE: dS m -1 ; T°: °C; C-T y C-F: NMP/100 mL Table 3 . pH, electric conductivity (CE), temperature (T°), total (C-T) and fecal (C-F)
The values for total and fecal coliforms in the wells sampled were very high in regards to 1 the limits set by Mexican Official Standard (NOM-127-SSA1-1994) and Water Quality the most common. Only in well of Poblado C-31 (Z-9) were detected values smaller than 100
6
NMP/100 ml in the three samplings.
7
Although high coliforms concentrations were maintained over the three sampling seasons, a been found relating to the maximum K levels in water for human consumption; the other parameters studied were inside the limits allowed (Table 4) . susceptibility to bacterial and parasitic illnesses (Camargo et. al., 2007) .
21
Only the station 1 of The Santa Ana river showed slightly lower levels (0.08) in dry season.
As in the case of nitrates and ammonium, values were lower in dry season. (Russo, 1985; Reynolds and Guillaume, 1998) .
27
A progressive increase was detected in residual chlorine levels from the dry season to that of 28 the rainy season. In the first case, only sample station 3 The Santa Ana river had levels above 29 standard in two depths.
30
In the rainy season there were 5 stations that surpassed allowed limits (3 The Naranjeño 
4
A primary productivity reduction can collapse at superior trophic levels. On the other hand,
5
turbidity could also negatively affect populations of invertebrates and to interfere with 6 behavior, feeding and growth of many fish species and cause damages, due gills abrasion 7 and obstruction; it has also been found that increases the susceptibility of fish to illnesses,
8
since mucous secreted by them in answer to the high concentrations of suspended solids 9 attracts bacteria and mushrooms (Scottish Natural Heritage, 1996) .
that dissolved oxygen (OD) level should never be lower than 5.0 mg/L in waters for 12 recreational use, without primary contact and for the exploitation of fish. This concentration 13 is necessary to guarantee aquatic fauna good development.
14
In general, there were found levels much below this limit in almost all sampling stations and 15 seasons ( 
13
Total suspended solids were very high in the three sampling seasons, although in dry 14 season this diminished in 5 of 12 stations, especially in those of the Santa Ana river (Table 6) .
15
This is attributed to the fact that in the rainy season, the rivers of flood plains of Tabasco (Table 7) .
28
Season Dry Rain Norte pH CE T°C-T C-F pH CE T°C-T C-F pH CE T° C-T C-F 6.5-8 <200 <200 6.5-8 <200 <200 6.5-8 <200 <200
Río Naranjeño 
3
The maximum value reached was 2400 NMP/100 ml. In rainy and norte seasons 4 concentration of total and fecal coliforms decreased dramatically, in fact, in The Naranjeño 5 river permissible levels were reached in these two seasons, while in The Santa Ana river this 6 was only obtained in norte season. The San Felipe river was still classed as polluted, during 7 the norte season. Coliforms reduction observed in rain and norte seasons was due to 8 increases of water volume, these organisms are then dispersed and head out to sea.
9
The coliforms presence in the basin is of supreme importance for environmental and human 
15
The Ca determined in all sites was below 18 meq/L -1 and it allows placing water of three 
18
The behavior for Na levels was similar, the smallest corresponded to The Naranjeño river,
19
but the season of lowest concentration was the dry season.
20
In the season of rains there were very high concentrations in the rivers Santa Ana and San
21
Felipe (Table 8) . The above-mentioned could be due to that there are carried out agricultural activities with more intensity in the margins of these rivers, since leaching of inorganic 23 fertilizers contributes to salinization of natural water bodies (Wong and Rowell, 1994 Table 9 . Values of nitrates, ammonium, phosphates and chlorine in the seven lagoons
16
studied.
values exceeded maximum limits for protection of seawater life in The Ecological Criteria.
23
Residual chlorine levels are relatively low in dry and rain seasons, excepting stations 3 of El 
29
Except for some few cases, mainly in dry season, turbidity generally stayed below the 40
30
NTU that is maximum acceptable for development of aquatic communities, according to 31 water contamination control (UNESCO, 1995) (Table 10 ). This was expected due continuous 32 exchange of fresh water and salt water with the sea 'allows diluting' organic matter coming 33 from rivers.
34
In general, in the lagoons studied there were found to be appropriate levels of O2 in dry and .5-8 <200 <200 6.5-8 <200 <200 6.5-8 <200 <200
Laguna El Carmen Unidades de medida. CE: dS m -1 ; T°: °C; C-T y C-F: NMP/100 mL Table 11 . pH, electric conductivity, temperature, and total and fecal coliforms values in the 5 seven lagoons studied.
6
The most polluted lagoons, whose higher values surpassed the standard in dry and rainy 
12
Presence of high concentrations of total and fecal coliforms in lagoons studied represents a 13 serious problem for regions economic activities, in principle because fishing is an important being of high commercial value, it is seen that in the region, it reaches only marginal prices 1 due to accumulation of coliforms consequence of their screening food habits.
In the current normative there were not maximum values of concentration for K, Ca, Mg 8 and Na; however, the detected values are normal for lagoons and coastal estuaries. They 9 were considered appropriate for aquatic life (Table 12 ). 
11

20
Concentrations of organic and inorganic pollutants tend to increase in the rainy and norte
21
seasons due to run off of urban and agricultural organic residuals due the rain flows.
22
Concentrations of these pollutants were smaller in lagoons that are connected to sea due to
23
water exchange between both systems. 
32
It is recommended the implementation of well handling training programs at homes, and 33 also educational programs focused to prevention of gastrointestinal illnesses caused by 34 water polluted with coliforms and nitrogenated compounds.
35
It is necessary the realization of studies that allow to measure with more detail conditions 36 of this basin, in which are carried out finer measurements of heavy metals to determine 37 very small concentrations.
38
In the same way, it is necessary to carry out works that contemplate a greater number of 
